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ABSTRACT 



A liquid crystal device comprises first and second opposed 
spaced-apart cell walls enclosing a layer of a liquid crystal 
material. Electrodes are provided on at least one cell wall for 
applying an electric field across at least some of the liquid 
crystal material. Hie first cell wall is provided with a first 
surface layer substantially comprising a polymerised aligned 
mesogenic material, which surface layer is in contact with 
the liquid crystal material. Preferably the alignment of the 
polymerised mesogenic material is substantially uniform 
across substantially the entire area of the display. The inner 
surface of the second cell wall may be provided with a 
similar second surface layer, preferably wherein the anchor- 
ing energy and/or order parameter of the liquid crystal 
adjacent the two surface layers is different. 
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JP 62-275223 

LIQUID CRYSTAL ELEMENT AND ITS DRIVING METHOD 

Claim 1 

A liquid crystal element having a cell structure which 
comprises a ferroelectric liquid crystal sandwiched between a 
pair of substrates, each of which is provided with an electrode 
and an alignment layer, wherein a stable state of the 
ferroelectric liquid crystal induced on the alignment layer 
interface has a single stable state in the absence of applied 
electric field. 

Claim 2 

The liquid crystal element according to claim 1, wherein 
the alignment layer which induces the single stable state of 
the ferroelectric liquid crystal has the following 
characteristics: an alignment layer formed on one electrode 
side has a characteristic to align a polarization direction of 
a ferroelectric liquid crystal molecule near the interface to 
the alignment layer side, and an alignment layer formed on the 
other electrode side has a characteristic to align a 
polarization direction of a ferroelectric liquid crystal 
molecule near the interface to a liquid crystal layer side. 

[EXAMPLES] 

Hereinafter, the liquid crystal element and the driving 
method thereof of the present invention will be explained by 
way of examples. 

The alignment layers used in the present invention are 
alignment layers which align polarization directions of the 
liquid crystal molecules opposite directions for each of the 
upper and lower substrates. The alignment layers shown in the 
below table 1 were used in the examples. 



1 



Table 1 



Combination 
No. 


jri_L x y l lint; i i L. ldycl Will Lll 

aligns molecule 
polarization direction to 
the alignment layer side 


Alignment layer which 
diigns moiecuie 

polarization 
direction to the 
liquid crystal layer 

side 


(i) 


Polyimide -based resin 
Manufactured by Hitachi 
Chemical Co., Ltd. 

° PIQ° 


Silane coupling agent 
Manufactured by Toray 
Silicone Co., Ltd. 

° SH6020° 


(2) 


Polyvinyl alcohol -based 
resin 

Manufactured by Nippon 
Synthetic Chemical 
Industry Co., Ltd. 

° EG25° 





Further, the two types of liquid crystal compositions 
illustrated by the below formulae were used as the ferroelectric 
liquid crystals. 



Liquid crystal composition A: 



o 



Mix rate 



CH 3 



50% 



C i o H 2 t 0 




0 
1 

C-0 




CH 3 
1 

OCH? CHi CH? -CH-C* Hs 



50 4 0 20 < 0 
I a a » SiA » S§C » S«3 > Crrsfc 
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Liquid crystal composition B: Mix rate 

CHj 



C« Hi 9 — (C^COO 




Ctta 
l 

OCH? CH-Cj Hs 



26% 



54" 
I j o > 



50* 

SsA ■■— >- fr 



MO * 

> C r f j t 



Example 1 

The polyimide-based resin° PIQ° was coated by 1000 A onto 
a glass substrate where ITO (Indium-Tin-Oxide) electrode group 
in stripe form were formed, and the resultant was baked. The 
silane coupling agent° SH6020° was coated by 10 A onto a similar 
glass substrate where ITO electrode group in stripe form were 
formed, and the resultant was baked. Next, only the ° PIQ° 
surface was rubbing treated and the electrode side of both 
substrates were arranged to face each other and the electrode 
groups were combined to become orthogonal to each other. 
Spacers of 1.5 Urn particle size were spread to the whole surface 
and circumference thereof was adhered. Then, the liquid 
crystal composition A was injected into the resultant and 
gradually cooled by 1 °C/h and thereby a liquid crystal cell 
of SmC* phase was obtained. 

A crossed-nicole polarizer and analyzer were provided to 
the both sides of the liquid crystal cell and signal having the 
wave shown in FIG . 5 was applied between the matrix electrodes. 
When a direct volt of + 3.2 V was applied to the electrode group 

where 0 PIQ° was coated thereon, a uniform monodomain alignment 
was exhibited. 
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FIG. 5 
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Figures illustrating electric signals 
applied to matrix electrode 

Example 2 

Experiment was conducted by the same technical structure 
as in Example 1 except that the liquid crystal composition B 
was used. In this experiment, a uniform monodomain alignment 
was exhibited by applying a direct voltage of +2.4 V to the 

electrode group of the liquid crystal cell where 0 PIQ° of was 
coated . 



Example 3 

The liquid crystal composition B and the alignment 
layer ° EG25° was used. Experiment was conducted by the same 
technical structure as in Example 1 except the above. In this 
experiment also, a uniform monodomain alignment was exhibited 
by applying a direct voltage of +3 V to the alignment layer of ° 
EG25° side. 
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